Two peptides from the alpha 2A-adrenergic receptor alter receptor G protein coupling by distinct mechanisms.
Peptides derived from various regions of the alpha 2A-adrenergic receptor (alpha 2A-AR) were used to study receptor-G protein interactions. Binding of the partial agonist [125I]-p-iodoclonidine and the full agonist [3H]bromoxidine (UK14,304) to membrane preparations from human platelet was potently reduced by peptides (12-14 amino acids) from the second cytoplasmic loop (A) and the C-terminal side of the third cytoplasmic loop (Q). Binding of the antagonist [3H]yohimbine was significantly less affected. Five other peptides had no significant effects on ligand binding at concentrations less than 100 microM. The IC50 values for peptides A and Q were 7 and 27 microM for [125I]-p-iodoclonidine binding at the platelet alpha 2A receptor, 15 and 71 microM for the neuroblastoma-glioma (NG108-15) alpha 2B receptor, and greater than 300 microM for yohimbine binding at both alpha 2A and alpha 2B receptors. Competition studies demonstrate that at concentrations of 100 microM, peptides A and Q reduce the affinity of bromoxidine for the platelet alpha 2A-AR and this effect was abolished in the presence of guanine nucleotide. Alpha 2A-AR-stimulated GTPase activity in platelet membranes was inhibited by peptide Q with an IC50 of 16 microM but A was inactive. These data suggest that both the second cytoplasmic loop and the C-terminal part of the third cytoplasmic loop of the alpha 2A-AR are important in the interaction between the alpha 2-AR and Gi protein. Peptide Q appears to destabilize the high affinity state of the alpha 2-AR by binding directly to Gi thus preventing it from coupling to the receptor under both binding and GTPase assay conditions. The peptide from the second cytoplasmic loop (A) also reduces high affinity agonist binding in a G protein-dependent manner but its interaction with receptor and G protein is distinct in that it does not prevent activation of the G protein. These results provide new information about regions of the alpha 2-adrenergic receptor involved in G protein coupling and high affinity agonist binding.